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(54) SIGNAL RECEIVING DEVICE FOR DS-CDMA CELLULAR SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To cope with a long delay path by 
means of a small signal receiving device by the use of switching 
a current code register which stores the current diffusion code 
and a long delay register which stores the diffusion code that is 
delayed by a single symbol cycle, as compared with the current 
diffusion code and receiving both current and long delay peaks 
by a single matched filter. 

SOLUTION: In order to process a long delay path of a traffic 
channel, the diffusion codes are supplied to a matched filter by 
the arithmetic registers of two system, i.e., a current code 
register CAL-REG which holds the current diffusion code and a 
long delay register LDP-REG. The LDP-REG stores a diffusion 
code that is delayed by a single symbol cycle compared with the 
current diffusion code of the CAL-REG. The parallel outputs of 
both registers are connected to a register multiplexer RMUX, 
and the diffusion code of one of both registers is outputted with 
respect to the matched filter as a control signal MUXCNT. 
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fim[H]f^§d[HI^:1■^^i^^ {ii'>:}f;niffl- if^'^/r 
mm) > {ii'>^>'Hi^-25^>y^^H} > . . . > 
{ii/>7j<;i/jiKH- (d-1) ^m) m<D'f-i^^mdL 

V^T (d+l) [lIOS3$»>7 h?£m\ ftjtigVi^ 

iij5ajEu$;;^^ofliis*) imx-s.*) ^<Dx-m^^t: 

[0 0 2 6] v<y^H7-f;i/^0«)5gi:bTB:ia20fil 
fia*»ggffl-Ct> +>->7';i'5^-;i/h-[HlKSHAl~SHA 

A;'3fi^Vin$M»r#SCg3^1-So SHA1~SH 
A nCDai;^;^^;!/^^!/ ^'1^- S MUX 1 ~ S MUX nS 
:f^UTI2 1 itMMSO'^Jl'f-T'Vi'-y-MUX l~MUXn 

DDT•^DSt$n^ ;^'5r-7SCALERfc:<]:»3;^'!r-'J 
yy^ntv^So ■y->7';i/*-;i/}<(HlKSHAn(D^S 

lrfiiiJt>->7';i/*-;i/H(HliSSHAEXisjt^^fn> s 

U ^^-y- S MU X 1 ~ S MU X ntt 2 A:^ 1 tli;bT-S D , 
glIfBSHAl~SHAn(Dflb(CSHA2~SHAEXAS 
^n^-tlA^^nXV^S. -fiftfo^iSMUXliiSHA 



1 tfettSHA2<DtH:t;§5^-65{caj:^U k#@OT 
;Uf-7"l/i7-9-SMUXkliSHAkSfci4SHAk+ 1 

[0 0 2 7] COJ;a'SV>v5^^•7'f;^^'^C*^/^Tl,^ 

i^aSL/fcii^^ SHAl~SHAnSMUXl~MU 

^<£»tBU ifeCSHA2~SHAEXSrMUXl~M 
UXnC«lS$-i-5gEi^?Cj; *)mm,\yi^^^<omJII^}i 
-^il^mtZo ■eomSMUXl~SMUXn(Dg?i^ 
^TtCMI-o ^:*5SHAEXS«BSbf#5c:i:s iS^i^ 
-i'SStC^tbTSHAEXS^igCiajj-^ fe5V^tt'#BS 

ui#5 CI timmmmmtm^x^?>o 

[0 0 2 8] 07{c:i5^^T^ iilBt>->7';i/*-;i' KllS 

SHl(±A:^fi^Vi4 (EllOVinJC^tJS) tf^g^ 

$n&;^^''j'f=-sw4 3i:> ::o;:^^>)'^SW4 3K:g! 
ig?$^^fcA;tI^t/^>^>;^C4 2, c:OA:/3^^yv> 
^J' VXCg^^nfcSfetifflll!^ I N V 4. CcDSIEtg 

mwi^<oiiitiixtii::tmthjm^'^^^i^^ c 4 

1 S# S W 4 3 As^fStt^i* 5) Mm1§C^^T bfe 
fctCVin^^jtfSo INV4iH±C4 li:M^JC 

■€CDAtb:'3t:l^^$nfc'J7U'vi>'i;^'f <y5^sw4 2 
isg^M^n, C 4 2 ©A:t;}ci±SipmflE V r e f Sg« 
f 5 U 7 1/ «y i/ a;^ f >y S W 4 4 AS^^^ nt 5 , 
SipmEeiNV4CD|Sgfil«Ei:^U<, INV40A 
:^(±^lc:Vref T-feSfefts SW4 4fflfig^tttC4 

2CDii«tffBi^{ai:;5;oT-fom<^45«?fi$n5. sw 
c4 2(Dmnifimmti?>o $5.{ciNV4©A:b{c:{i 

</7>h*Cjti^$nfc:;^'l''>^SW4 lisg^i^^tV. s 
W4 1 ^fflfig-rs i: I N V 4©A:^tt^7 > h-lC^i^^ 
^^^ INV4S«fig-r5CM0S4S|a«]^^{C^fTU 
«;^?il5tfl9±-rs. &*5ffe©-9->r;i/3}^-;i/K[5iig{i 
I^K:«fie$nToso-eiJiB^S«BS1-5o 35;*5l212(c 
5^-rSHA lttia7©[llSSS 21;:^^ >>f-$^M^Til^J 

[0 0 2 9] ESCtSViT, m&7,-( V^SVf4liiX 
;'3ft^Vin5t*fUTpMOS^ nMO SS3li?fiJjt^ 
U-Cas h7>i^;^^[l!ST5i:. CO h7>S^;^iJ'lll 
KOt^J:t^{Cg^^fn^ pMOS> nMOSSffi^iJgl^b 

T5i:J:?)^tt)> TS^ilj^DTSO-y-MCliCLK 
0i5J:t;f^OSteWWi^i:U-CA;^$n-CV^i,o «iJ 
Wi-ttt, 'f >>''?-^I5tJ:^T, TSOpMOSi: 
nM0S{C■Ol^Tla^fc:Se#tL^ DTSOnMOSi: 
pMOSC■OV^•C^i5^ZSl£$^^Tl^So !fe*5-fOftfe® 

55:^-0 20m 1 -mniiaSSfettfiasoffiic^^T- 
$5. |2lO«t9lc:^S$n5Ci:!&<MUXl~MU 
XnCftH^n?., 



(8) 



[0 0 3 0] 09(iSD©[HlSSADDSS"vb, v;!/f^7*l/ 
i'-y-MUXl~MUXn0^1iSSStB:tlVo 1 lp~V 
0 1 npii^Xfm2fmihf]^o 1 lm~Vo 1 nmp 

IIll~C^ln4siS;^j■e)^^■rv^5, Cp l~Cpntttii:ti 

tfiilHl^INV? it::A;ti$nTi^5o INV7i®tB 

ig^i^eifig^n, ipo-?®tii:tj»±scti»iiHiis i n v 7 



2^IA:^J$n■CV^2), INV7 2CDUl:tfa'Jt3l^-\'^^i' 

fc^ntViS. CCT-> Cpl~Cpn, Cml~Cni 
n. CC7, CF7 1> CF7 20^mit^^ (1) O 
tii*)ttit. tB:timEVout 6«±^ (2) Oi^ 



OmI = Cm2 = ... = 0?wi = Cpl = Cp2 =.... = Cpn = 



CF71 CC7 CF72 



^ (1) 

J) A 



2_vonp-2yoHm 

Vout\-Vb = Vdd^ ^ 



[0 0 3 1] 010 CiiV^T, ^;U5=-7'l/^1tMUX 1 
iil^fCDVjl/^^yi/^-y-MUXg 1, MUX9 2i!3:5; 
5. MUX9 li±A;'3mEVin9, Sip«EVref 

1. T9 1 2<tD3&i)o -^MUX9 2(±A;^«EVi 
n 9 . Sifi«E V r e f 'Z'ttl^nmf^^titz 1 C 
MOSJ^-r-y^Tg 2 U T9 2 2J;!3!5:5o T9 1 
1, T9 2 2Cf±Vin9tfgEi^^n> T9 12. T9 
2 ItCliVref i^jg^^nrv^S, MUX 9 1, MU 
X9 2tt$iMt-tct 1, ct 2C<t!3Sii®$ns ct 
lifiJ\^\/^)Vt^?>t. MUX9 l©a;'3Vout 9 
ll±Vin9i:'3:?3, |i]^CMUX 9 20aj:tlV o u t 
9 2liVr ef ittc t 24syN'f l/'<;KDi:t 
liVout 9 l=Vref> Vo u t 9 2 =V i n 9 i: 
iSi^o 75;4b'flfeCDT;i/f-7"l/i'+J-MUX2~MUXnttRI 

[0 0 3 2] ctKi, 7"'JiiMt^Pcti:SiinS: 
;^i'77B9U B9 2T'affi^-B-fefi^5N0R'y- 
b G 9 1 1 LT^JSK^ tlv c t 2 {±ll«®ft^§ A 
NDy-bG9 2CA:tlU■C^^?n■CV^5o ©JMt^ 
tt, ct lOiTDiP^ct 20S:±tiS-e, *3il>*c 
t 2 (DAT !3 4» e> c t 1 fiDi± !5 tT'®^Kf^*3'/'.T> 
M$iMt^ttv>-rn*in-V'<;i/i:^t?), VinSttl:^ 
iiVref aj:t;©S^isBS±$tiTV>5o fSifet.^^ 



^ (2) 

[0 0 3 3] 01 lliSgSl/i^;^^5'LDP-REG{3 

®lHlS&T-l±, LDP-REG®ftfe®iiJ:iajlVi^;^<S'S 
UB-LDP-REGA^ISften, iJftiiSVv';^^^: 

i D if=-'y7-^F^gffibfeffi^5^7 htt^r-«j$$n 
x.TRMUX^iJSaMbi'^^^tliaj^x., i^^yyn 

1:12® 1/ i^:^^5' fCtt-y- h G$:fM>T ^7 n >y C KAS 
fc^f ^^Eim 1 ^ V TWHfc (t D >y ^ C K A;ti 

[0 0 3 4] *illt-i7®S^tf^^^-c4bi.J®^t 

tt, if->;/r^^-ro«Efii^ti^s^»(DiJ:Sisv 

iSli IIIT-S !3 > IMS V ;^ lli6(t n« cfc 
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[0 0 3 5] 01 2(±^5>^CffeCD^i;;^^®«S^$^^ 
-To ;IO[HlSS^C:feV^•r^±, A;^Jbi^;^^5'INP-RE 

;^^CAL-REG^ LDP-REGI±^®ftMSAs?a 
|gt:!l§3i^nTV>5o LDP-REG|*|0#x-^ttti 
*g • v;i/5^7'b^'-9-PMUXltA*^n> CAL-R 
E GCD&x-^«±{4*i • vyi/^T-U^tJ-PMUX 2 tCA 
:t>^n-rv>5a ffiti • VjU^^yi/^f-fiC AL-RE 
G. LDP-RE GOx-:J'Ef!J$^Ot$, feSVMi 

mM^^mtli-^o PMUXU PMUX20HJ:'3 

j±u->*;^^ • v;^^7■^i'■!^■RMUXCA^;^^^^ cA 
L-REGti5:ti$fctt LDP-REG tii:tl S^R-fitltM 
UXCNTi:bTdl:ti-ri)o 

[0 0 3 6101 3t:i}OT> tela • -x'JUf-7'l/^tl-P 
MUX 1I±1/-:^;^^L DP-RE GCIOIS (x-^D 1 
T-^-fo ) (T^-tJ'D 2t^1-o ) t«/c.Lfc 

2A;t;ltti*07^-^ •■7;uf-7"l/i7-9-DMUXU ^ 
2gi:^3©{cMJSUtx-;5' • ^;i'f-yi/^-tJ-DMU 
X2, . . . , ^ (n-1) |g4^f.ftil©C^iiDUfcT^ 
—5' • v;i/^7'l/<:7-ftDMUXn- K SSIISiiiagC 
Sl*;Ufc7^-^ • ^;i'5^7'l/i7-f^-DMUXni:WU 
-^!t«0'5:V>3imotaH®ffT-{±. DMUX1~DM 

uxnao i~Dn^-e-n-?nai;ijr5o -^urtf-^^ 

glSI^$ff-5J:#i±> DMUX l~DMUXn*e)D 2 
~Dnl3<i;t>'D lS-?tL^nai*Ti>o c:ni±l5^->7' 
^FJmlfiDD l~Dn{c*fi^;-r5x-^J'T-$D, 05®[h1 

m^^m-a^ito **3PMux2(±PMuxii:isi«c 

[0 0 3 7] ^fc*^BSttUi±0^fi2K:pgS$n5*0 
T'a'5:<> lffl^fei±Sicov>>f-K7'f;u^CMbT 

[0B®S#^d:iiH>B] 



[01] ^m^iz^h^^y^Yy^ Ji/^^TTitz^o^i/ 

^0T-5o 

[02] ffeOV-y5^K7'<;U^S^t" 7'O-;;i7 0X'^ 
5o 

[03] 01®V-yf-H7^';U^©^®[sI^4^^-r 

[04] p]V>;;f•^•7•1';^^T•S3i®>'1XAS4l;^^V^ 

[05] |B]^>y5=-h'7^;i/^5'CDffit!c1f^OlSfflOfc» 
O U v;^ Sr^T >y ^ 0T-$» 5 o 
[06] ftaS>'t;^(Dj[La5:^v>y5^K7'f;i'^(D 

[07] 0i(Dif>7';u*-;uh-|iigS5q^T[5l^0f 

[08] 07OX^''y^$S^1-[HlSS0-r-fe5o 
[09] 01Oi!lDgClHlS§S^'^flHlK0T-fei)o 
[010] 01 Ov;u5^7'Ui'1tS:^^-riHli§0l:fe 

So 

[011] ssmj^:^9mi^m^mwin^mfi(Drz 

[012] «iM^i^ina|Ct5(tSffiSc^^1&fflO;t 
[013] 01 2®lHlKt*5(t5{4|g • 

[^^©SiB^] 

SHl~SHn. SHEX, SHpl~SHpS. SH 
ml~SHmn. . . t>->7';v*;-;i/ b'g|5 
MUXl~MUXn. SMUXl~SMUXn, MUX 
p l~MUXpS. MUXt l~MUXtR, MUX3 
U MUIX3 2. CMUX. RMUX. . . 

SEL. . . -kl/-^^ 
ADD. . . AOglHiK 
SCALER. . . T.T-'y 

MF 0 1. MFO 2. MF 1 U MF 1 2. MF 2 1 , 
MF22, MF23> MF24. . . 
Pch. . . ±.^if^^^?y^)W)V-:7 

cch. . . ^m^)^~y 

Tch. . . V'yy^^^^^'?y^)\'^)\^-y 

PD. . . 

DECp, DECt. . . =Tn-^ 
ADpl~ADpS> ADml~ADmR. . . A/D 

MEM3 U MEM3 2. . . U 
PC 3 1. PCS 2. . . 7x-i;>^1i{S[Hl£& 
RCMB3 1, RCMB3 2. . . \y-^'^m^m 
INP-REG. . . X-h\y^J7.^ 
CAL-REG. . . W^^\yV7.^ 
LDP-REG. . . 

SW4U SW42. SW43, SLSWU SRSW 
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1, SLSW2, SRSW2, RSW. . . 

C4U C42^ Cpl~Cpn^ Cnil~CMn, C 

C7. . . ^^J^i^^>7. 

G 9 K G 9 2 . . . mmf- h 

B9 U B9 2. . . y?'V7 7 

INV4^ INV7 U i NV7 2. . . Sfeti^BK 

15, I9U 1 9 2, 1 6 2. I71~I78, I 

8. . . 

T911, T912, T921, T922. . . CMC 



Pet, pet'. . . T-'JMfS^ 
c t 1, c t 2 . . . Mft^ . 
Vref . . . SmmE 

Vin, Vi4, Vin5, Vollp~Volnp, 
Vo 1 lm~Vo Inm, Vin9. , . Xtl^ 
Vout, Soutl, Sout2, Vo4, Vout 
6 . . . Bi'^'KS.a 
8 

gS#^=YZ 1 9 9 7 0 7 2 A 




I 

SCALER 
jvou t 



[04] 



MFOl 



MF02 



MFl 1 



MFl 2 ( 



JLU LJ_ 



S/H 



n nn n n 



C 



Mill 



nn n n n 



DC 



I \ I \ \ 



n n n n n 



GND 
CK2 
CKl 



CLKO 



VIdSc 



S5 

i_ 

C 
M 
U 
X 



FN ' 



LDP-REG 



T] 



M 
U 
X 



CAL-SEG 



INP-REC 



[08] 



15 ^SW4 1 

Ii^r^>£^ — a voute 
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[03] 



PD 



Feb 



mP<12 



MFU 



MF12 



MFXt 



MF23 



MF24 



IFXpl 



DBCp 



SHdI 



" SHpS 



KOXpS 



Teh 



irrxtR ^ 



SHtR 



ADpl 



&I>pS 



M 

a 

X 
SI 









AJltt 









»BCt 



M 
3 I 



PC31 



SCMB3 1 

"T" 

Sou t 1 
S 0 u t 2 



RCMB32 



PC32 



MFo 1 r 



MF2 1 < k y-FnrFrTTiiT^c m xi?? 



PNO 1 ( P01,fc 



PN2 1 < nt/rt-i ]| G^»i/Pt J ^ttiVn5)fai^^ 1 



PeakOI -LUL 



PBak21 WW \ 



nmn n 

HEHOl 



mrm 



x: 













M 
E 
M 
S2 


u 

X 

92 . 













PHCOl 
PSC21 



lUJL 



[06] 
— FT" 



ii v-\ I' I? I [j in II 111 

pp./ VpD 



m nnr 



m mr 



■w 



m m f] m m r 



! X X X 



1_% X X 



[127] CEO] 




t 

i Cpn 

7olnp o II 

Cnl 

Tolln ° 

Tol2n o II 



Tolni ° Ihs^^ 

Vref o 
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[010] 



[011] 



MUXl- 



Q 9 1 B 92 



PC , [>_t>liJ^;^^-jG^l 



VI 09 
ytei a- 



9 3 



i 



T9H 



T9M 



/-MUX 9 1 



Vo u t 9 L 



UX9 2 
Vou t 92 



SIC 



CK 



SUB-LDP-REG 



LDP-REG 



CAL-REG 



3 



[012] 



[013] 



LDP-RSG 



CAL-REG 



Dl M 03 M 



I 

u 
I 

n-1 

T 



PMUXl 



-> INP-REG 



